Effects of tramadol on motor and sensory responses of the spinal nociceptive system in the rat.
The analgesic agent, tramadol, was tested on motor and sensory responses of the nociceptive system in rats. The tail-flick response to radiant heat was dose dependently depressed by tramadol (1-10 mg/kg i.p.), and the antinociceptive effect of the drug was reduced by naloxone in the same range of doses that antagonized the effect of morphine. Tramadol (100 micrograms) microinjected into the periaqueductal grey (PAG) prolonged the tail-flick latency and this effect was abolished by naloxone (0.2 mg/kg i.p.). Aminophylline (25 mg/kg i.p.) did not prevent the antinociceptive effect of tramadol (5 mg/kg i.p.). Tramadol (20 and 40 mg/kg injected i.v.; 100 and 200 micrograms injected intrathecally (i.t.); 100 micrograms injected into the PAG) depressed both the spontaneous activity in ascending axons and their activity due to stimulation of afferent C fibres and co-activation from afferent A delta fibres in the sural nerve. Naloxone injected i.v. at a dose (0.2 mg/kg) that had proven fully effective against the effects of morphine antagonized only the effect on spontaneous activity caused by i.v. injection of tramadol. A high dose of naloxone (1 mg/kg i.v.) not only abolished the depression of spontaneous activity caused by an i.t. injection of tramadol (200 micrograms) but also significantly reduced (but did not abolish) the activity in ascending axons evoked from afferent C fibres while the depression of co-activation from afferent A delta fibres remained unchanged. Aminophylline (50 micrograms i.t.) failed to abolish the depression by tramadol of ascending nociceptive activity. The activity elicited in ascending axons by stimulation of afferent A beta fibres was not changed by i.t. injection of tramadol (200 micrograms), which was evidence that the antinociceptive effect of tramadol is not due to a local anaesthetic action. It is concluded that tramadol produces its antinociceptive and analgesic effects through spinal and supraspinal sites of action. Since the effects of tramadol and morphine differ in some respects, it must be assumed that they are due to binding to different opiate receptors or that some of the effects of tramadol are not mediated by opiate receptors alone.